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RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences. 

STATUS OF CLAIMS 

Claims 1-20 are pending in the application. Claims 1-20 presently stand 
rejected and are the subject of this appeal. Claims 1-20 as presently constituted are set 
forth in Appendix A hereto. 

STATUS OF AMENDMENTS 

Applicant filed an Amendment After Final on May 29, 2003 with respect 
to claims 5-7, 12-14, and 16-17 seeking to overcome certain §112 rejections of the 
Examiner set out in the Office Action dated January 29, 2003 and to place the claims in 
better form for allowance or appeal. A copy of the January 29, 2003 Office Action is 
attached as Appendix B. A copy of applicant's Amendment After Final is attached as 
Appendix C. In an Advisory Action mailed June 6, 2003, Examiner Winnie S. Yip 
entered the amendments but continued to reject all of pending claims 1-20. A copy of the 
Examiner's Advisory Action is attached as Appendix D. The basis for the continued 
rejection of the claims was not specified in the Advisory Action. 

SUMMARY OF THE INVENTION 

The invention relates to a flexible shelter structure, such as a tent, which is 
particularly suitable for emergency use in the event of environmental disasters, to 
accommodate displaced victims. The inventive structure is designed to be able to 
withstand extreme and varying weather conditions, over long periods of time if need be, 
and to be easily manufacturable using commonly available materials at relatively low 
cost. 

In the preferred embodiment described in the specification, the inventive 
structure comprises a plurality of flexible, resilient, elongated poles 20 arranged to 
intersect each other and forming a plurality of pole crossing points 25. Each of the poles 
has first and second ends 20a, 20b and assumes a substantially arcuate shape under 
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tension to form a substantially dome-shaped frame having an interior volume 35. The 
first and second ends terminate in a common plane, such as the ground 40, 42, 44, 46. 
Fig. 1; p. 2, lines 7-17; p. 3, lines 1-16. The poles are arranged relative to each other to 
form one or more four-sided openings 50, 51, 52, 53, such opening(s) defined by pole 
crossing points as vertices and sections of poles as sides. Figs, 2-3; p. 2, lines 7-17; p. 3, 
lines 23-34. One or more tension harnesses are connected between diagonal vertices of 
one or more openings, thereby providing an exceptionally rigid and strong frame. Figs. 
2-3; p. 2, lines 7-17; p. 4, lines 1-25. A covering is connected to the frame to 
substantially shelter an interior volume defined by the frame. Figs. 4-5; p. 2, lines 7-17; 
p. 4, line 33 - p. 5, line 16. 

ISSUES 

The issues on appeal are: 

(1) Whether the Examiner's rejection of claims 5-7, 12-14, and 16-17 for 
indefiniteness under 35 U.S.C. §112, second paragraph is in error. 

(2) Whether the Examiner's rejection of claims 1-20 as being unpatentable 
for obviousness under 35 U.S.C. §103(a) over Warner et al. U.S. Patent No. 4,106,520 
("the Warner et al. '520 Patent) in view of Cannon et al. U.S. Patent No. 4,677,999 ("the 
Cannon et al. '999 Patent) is in error. 

GROUPING OF THE CLAIMS 

Other than as expressly stated here, the claims do not stand or fall 

together. 

Claims 1, 2-4, 8, 1 1, and 18 stand or fall together. 
Claims 6-7, 12-15 stand or fall together. 
Claims 9-10 stand or fall together. 
Claims 16-17 stand or fall together. 
Claims 19-20 stand or fall together. 
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ARGUMENT 

A. The Examiner's Claim Rejections 

In the Office Action of January 29, 2003 (Appendix B), the Examiner 
rejected claims 5-7, 12-14, and 16-17 as unpatentable under §112, second par. for 
indefmiteness. The Examiner also rejected all pending claims 1-20 as unpatentable for 
obviousness under 35 U.S.C. § 103(a) over the Warner '520 Patent in view of the Cannon 
et al '999 Patent. A copy of Warner et al. '520 is attached as Appendix E. A copy of 
Cannon et al. '999 is attached as Appendix F. 

With respect to the indefmiteness rejection of claims 5-7 and 12-14, the 
Examiner contended it is unclear whether the "tension harness" recited in the rejected 
claims is the same tension harness or a different tension harness than the one recited in 
independent claim 1, from which the rejected claims depend. With respect to the 
indefmiteness rejection of claims 16-17, the Examiner contended that phrases "at least 
one tension harness" and "each tension harness" recited in the rejected claims are imclear 
because only '^tension harness" is previously recited in independent claim 1 from which 
the rejected claims depend. 

Subsequently, on May 29, 2003, applicant filed his Amendment After 
Final (Appendix C), in which he fiirther amended claims 5-7, 12-14, and 16-17 to 
overcome the Examiner's indefiniteness rejection. As noted previously, the Examiner 
entered those amendments in an Advisory Action dated June 6, 2003 (Appendix D) but 
continued her rejection of claims 1-20. 

With respect to the obviousness rejection of claims 1-20, the Examiner 
contended that Warner et al. '520 teaches a frame for a shelter structure comprising a 
"plurality of flexible poles," with "the poles being assumed a substantially arcuate shape 
under tension," and the "poles being intersected to form a plurality of crossings and a 
plurality of four-sided opening having vertices formed by crossings of poles and sides 
formed by sections of poles .." The Examiner conceded that "Warner et al. do not 
define the shelter structure having at least one of the tension harness extending across the 
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opening and connecting the non-adjacent pair of diagonal vertices of the opening as 
claimed.'* Appendix B, p. 3. 

However, the Examiner contended that "Cannon et al. teaches a shelter 
structure having a plurality of poles being connected together to define a plurality of 
crossings (Tl, T2) and a plurality of four-sided openings adjacent each other, a plurality 
of tension harnesses (10) extending across the opening and connecting each non-adjacent 
pair of diagonal vertices (i.e., P9, P 1 1) for providing stronger support . . , Appendix B, 
p. 3. 

The Examiner did not provide any reasoning why a person skilled in the 
art would have been led to combine the teachings of Warner et al. *520 and Cannon et al. 
'999 as the Examiner did. 

The Examiner fiirther contended that with regard to claims 5-7 and 12-15 
"it is common engineering practice to provide suitable numbers of tensions harnesses 
extending across and connecting suitable non-adjacent pairs of vertices of openings in 
various arrangements as claimed as an obvious matter of design choice . . Appendix B, 
p. 3-4. The Examiner did not cite any reference of record or any other support for this 
contention. 

Applicant believes that although the June 6, 2003 Advisory Action did not 
specify the reasons for the continued rejection of claims 1-20, applicant's amendments to 
claims 5-7, 12-14, and 16-17 submitted in Applicant's Amendment After Final addressed 
and overcame the Examiner's rejection of those claims under §1 12, second paragraph. 
Applicant therefore believes the Examiner's continued rejection of claims 1-20 was solely 
based on the prior art. However, since applicant cannot be certain of this, applicant 
appeals the Examiner's rejection of the claims xmder §112, second paragraph. 

Applicant further contends the Examiner misread and/or misunderstood 
the teachings of Warner et al. *520 and Cannon et al. *999, and that the references as 
properly read and imderstood do not teach what the Examiner contends they do. 
Applicant further contends the Examiner improperly combined the references and that 
persons skilled in the art would not have been led to make the combination made by the 
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Examiner to reject the claims. Finally, Applicant contends neither Wamer et al. '520, nor 
Cannon et al. *999, nor the combination of the two disclose or suggest the invention as 
claimed in pending claims 1-20. 

B. Warner '520 Does Not Teach What The Examiner Contends 

The Examiner contends that "the poles being assumed a substantially 
arcuate shape under tension ... to define a dome-shaded interior volume , . This is an 
incorrect reading of the Wamer et al. reference. Wamer et al. describes that "the frame 
comprises a plurality of substantially semi circular arched support ribs pivoted together 
on a common locus Col. 1, lines 30-32. The fi-ame is "extremely resistant to wind 
and snow loading due to the hoops following a predetermined curve . . .." Col. 1 , lines 
56-58 (emphasis added). Further, "at least two sets of arched support ribs are provided 
and each set of hoops comprises a plurality of semi circular or curved ribs 10 pivoted on 
a common locus by the ends thereof as indicated by reference character 1 1 so that they 
can be collapsed one upon the other for transportation and storage .... The support ribs 
can be formed from solid or tubular stock as desired'' Col. 2, lines 25-33 (emphasis 
added). 

Nowhere does Wamer et al. teach that the "support ribs" that make up the 
firame are made of a flexible or resilient material. Nor does Wamer et al. teach that the 
"support ribs" assume a substantially arcuate shape under tension. To the contrary, 
Wamer et al. teaches that the tubes used to make the frame are a "solid or tubular stock," 
and that they are pre-shaped in a "predetermined curve" shape. As a result, they stay in 
that shape, even when collapsed upon each other, for easier transportation and storage. 
Since Wamer et al.'s "support ribs" are not flexible or resilient, and are not tensioned into 
a substantially arcuate shape, there is no need or reason to use a tensioning mechanism, 
such as a tension harness, to help maintain them in that shape. 

C. Cannon ^999 Does Not Teach What the Examiner Contends 

The Examiner contends that "Cannon et al. teaches a shelter structure 
having a plurality of poles connected together to define a plurality of crossings (Tl, T2) 
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and a plurality of four-sided openings adjacent each other . . .." This is not a correct 
reading of the Cannon et al. reference. Cannon et al. teach a shelter structure having a 
plurality of poles PI -PI 4, which stand straight up vertically and which do not cross at all. 
This is seen from the top in Fig. 2, and from the side in Figs. 3 and 4. It is also described 
at Col. 3, lines 37-46 where P1-P14 are described as "fourteen posts." Further, Tl and T2 
are not crossing points. They are tie down locations where there are no vertical posts and 
instead vertical tie down lines 5 are used. This is shown in Fig. 2 from the top and in Fig. 
5 from the side. At Col. 4, lines 1-7, the specification states: "At the intermediate points 
Tl and T2 it is not necessary to provide a post but desirable to provide tie-down wires 5 
(FIG. 5) from the tension point to an anchor block 6 buried in the ground." 

Cannon et al. does not teach to form a frame out of crossed poles, and 
therefore does not teach a frame in which such poles define any four-sided openings 
having pole segments as sides or pole crossings as vertices. 

The Examiner contends that Cannon et al. teach a shelter structure having 
"a plurality of tension harnesses (10) extending across the opening and connecting each 
non-adjacent pair of diagonal vertices (i.e., P9, PI 1) for providing stronger support to a 
flexible membrane (13) supported thereon . . The Examinees reading of the Cannon et 
al. reference is incorrect in this regard. First, as described previously. Cannon et al. does 
not describe a structure having any pole crossings, and certainly not one with pole 
crossings defining vertices of openings. The references P9 and Pll are not to pole 
crossing points, but to the tops of upright, standing poles. Second, the reference 10 is to a 
plurality of guy wires that extend between the tops of upright poles PI -PI 4. This is seen 
in Fig. 2 and described at Col. 3, lines 54-56. Since Cannon et al.'s structure has no pole 
crossings, there can be no non-adjacent diagonal vertices corresponding to pole crossings, 
as claimed, and the guy wires do not extend between any such non-adjacent diagonal 
vertices. 

There is also no teaching in Cannon et al. that the guy wires 10 provide 
stronger support to a flexible membrane. To tiie contrary, the totality of the teaching 
concerning the guy wires 10 is foxmd at Col. 3, lines 54-56 and states: "The posts are 
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further located by diagonal guy wires 10, which also serve to locate the centre posts P13 
and P14." In other words, the guy wires simply maintain the location of the posts relative 
to each other. There is nothing to indicate that the guy wires 10 are intended to or impart 
any strength to a flexible membrane. Indeed, the only teaching in Warner concerning any 
portion of the structure imparting such strength to the membrane is with respect to the 
vertical tie-downs Tl and T2. At Col. 4, lines 5-7, the specification teaches that "The tie- 
down wires 5 serve to restrain the canopy in windy situations and prevent upward bowing 
or ballooning." 

Applicant believes that in reading the Cannon et al. reference, the 
Examiner erroneously misconstrued the double crossing lines shown in Fig. 2 to be 
crossing poles. In fact, although not specifically identified in Fig. 2, it is clear from the 
specification that the lines represent "tendons" that are sewn into the edges of the cloth 
panels that are sewed together to make up the canopy cover that sits atop the poles, and 
not the poles themselves. 

D, The Examiner Erred in Combining the Teachings of Warner et 
aL ^520 and Cannon et al. '999 

In order for the Examiner to combine the teachings of Warner et al. *520 
and Cannon et al. '999, the Examiner must point to evidence showing a suggestion, 
reason, or motivation to make the combination. In re Laskowksi, 871 F,2d 1 15, 1 17, 10 
U.S.P,Q.2d 1397 (Fed. Cir. 1989); In re Gordon, 733 F.2d 900, 902 (Fed. Cir. 1984). The 
Examiner has not done so. It is pure hindsight, and legally erroneous, for the Examiner 
to combine elements of the references simply to reconstruct the claimed invention. Id. 
However, that is what the Examiner did in this instance. Indeed, in this instance, not only 
is there no adequate suggestion to combine the teachings of the references, the references 
actually teach away fi-om the combination the Examiner made. 

Warner et al. *520 teaches to use "support ribs" of a "solid or tubular 
stock" material which is preformed into a "predetermined curve" shape. To facilitate 
construction and deconstruction of the frame, the ends of the support ribs are pivoted on a 
common locus. Thus, construction involves simply radially spreading out the preformed 
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curved ribs and deconstruction involves simply rotating them back together again. 
Warner et al. do not teach that the ribs are under any tension whatsoever, let alone that 
any tension is what causes them to assume or maintain their shape. To the contrary, 
Warner et al. teach they are preformed in a curved shape. Because assuming and 
maintaining the shape of the ribs does not depend upon applying or maintaining any 
tension on the ribs, persons skilled in the art would clearly understand that there would be 
no need and no reason to provide tension hamesses. For that reason, persons skilled in 
the art would not be led to combine the guy wires of Cannon et al. *999 with the structure 
taught by Warner et al. '520. 

Additionally, the guy wires 10 of Cannon et al. '999, when properly 
understood, are not tension devices, and certainly not the tension hamesses recited in the 
presently rejected claims. Cannon et al. teach a structure having a plurality of upright 
poles P1-P14. A canopy is connected atop the poles. Cannon et al.'s poles do not cross 
each other, are not bent in any shape, and are not bent in any shape under tension. 
Cannon et al. teach to use guy wires 10 between the poles to "locate" them relative to 
each other, in other words to make sure they are spaced properly to support the canopy. 
Cannon et al. do not teach that the guy wires tension the poles in any way, and certainly 
not by providing tension between non-adjacent vertices of four-sided openings formed by 
pole crossings and pole sections, as recited in the rejected claims. Accordingly, even if a 
person skilled in the art were looking for a tensioning mechanism for the structure taught 
by Warner et al., the person would not be led to employ the guy wires of Cannon et al. 
because they are used in a completely different type of structure, for a completely 
different purpose. 

Neither Warner et al. nor Cannon et al. provide any teaching or suggestion 
to make the combination made by the Examiner. The only possible basis for the 
combination was an attempt to reconstruct the claimed invention, based on the teaching 
of the application itself. Such hindsight reconstruction is erroneous and the rejection of 
claims 1-20 should therefore be overtumed. 
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E. Warner et al. *520 and Cannon et ah '999 Do Not Disclose or Suggest 
the Presently Claimed Invention 

1. Independent Claim 1, Dependent Claims 2-4, 8, 11, 18 

Claim 1 is the only independent claim presently pending. It recites a 
frame for a shelter structure having a plurality of intersecting poles defining a plurality of 
pole crossings and at least one four-sided opening. The opening is defined by two-non- 
adjacent pairs of vertices defined by pole crossings, and the sides are defined by sections 
of the crossing poles. Each of the poles assumes a substantially arcuate shape under 
tension. A tension harness extends substantially diagonally across the opening and 
directly connects a pair of non-adjacent vertices of the opening. 

Claim 2 depends from claim 1 and recites a shelter structure comprising 
the frame of claim 1 and a connected membrane. 

Claim 3 depends from claim 1 and recites that the poles are arranged to 
form a plurality of four-sided openings. 

Claim 4 depends from claim 1 and recites that the poles are arranged to 
define an interior volume that is substantially dome-shaped. 

Claim 8 depends from claim 1 and recites that the poles are substantially 
flexible and resilient. 

Claim 1 1 recites that a plurality of four-sided openings are formed and at 
least some of them are adjacent each other. 

Claim 18 depends from claim 1 and recites that the tension harness is 
constructed of a low-stretch material. 

Warner et al. *520 does not disclose or suggest a structure in which 
crossing poles assume a substantially arcuate shape under tension, particularly one with 
poles that are substantially flexible and resilient. In fact, Warner et al. does not disclose 
or suggest that the "support ribs" of the structure are under tension at all. To the contrary, 
the support ribs are preformed in a curved shape from solid or tubular stock. 

Cannon et al. '999 does not disclose or suggest a structure with any 
crossed poles, and no openings formed by sections of crossed poles and vertices at pole 



Robert E. Gillis PATENT 
Application No.: 09/919,748 
Page 1 1 

crossing point. Nor does Cannon et al. disclose or suggest any kind of tension device 
between said pole crossing vertices. The guy wires of Cannon et al. are not tension 
harness or, indeed, any type of tensioning device. As described by Cannon et al, the guy 
wires are "locating" devices, for determining the proper spacing between the multiple 
upright poles upon which Cannon et al.'s canopy is supported. 

The Examiner's combination of Warner et al. and Cannon et al. without 
any suggestion or reason to combine them other than an attempt to reconstruct the 
claimed invention is erroneous hindsight. Further, even if the Examiner were able to 
combine the references, as demonstrated the combination does not disclose or suggest all 
of the limitations of the invention as recited in claim 1, and therefore cannot render it 
obvious. 

Since claims 2-4, 8, 1 1, and 18 depend from claim 1, they are patentable 
over the prior art of record for at least the same reasons as claim 1 . In addition, each of 
the other pending claims depend from claim 1 directly or indirectly, and therefore each of 
these claims is patentable for at least the saine reasons as claim 1. 

2. Dependent Claim 5 

In addition to the fact that claim 5 depends from claim 1 and is therefore 
patentable over the prior art of record for that reason, claim 5 further recites that the 
tension harness connects each pair of non-adjacent vertices of the at least one opening. 

This claim is believed separately patentable because nothing in the 
previous claims suggests to have a tension harness connect each of two pair of non- 
adjacent vertices in a structure as recited in claim 1 . Further, neither Warner et al. '520, 
nor Cannon et al. *999 suggests this additional tensioning structure in order to provide 
even further support and stiffiiess to the frame. 

3. Dependent Claims 6-7, 12-15 

Each of claims 6-7 and 12-15 ultimately depend from claim 1 and are 
therefore patentable over the prior art of record for at least the same reasons as claim 1 . 
In addition, these claims are believed to be separately patentable because they each recite 
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the tension harness connecting non-adjacent pairs of vertices of a plurality of openings of 
the frame. Claims 6 and 7 recite connecting non-adjacent pairs of vertices of a plurality 
of openings. Claim 12 recites that the tension harness connects non-adjacent pairs of 
vertices of at least a pair of adjacent openings. Claims 13-15 recite that the tension 
harness connects non-adjacent pairs of vertices of a plurality of pairs of adjacent 
openings, all adjacent openings, and all diagonally adjacent openings, respectively. 

The Examiner's gratuitous statement that "it is common engineering 
practice to provide suitable numbers of tension harnesses extending across and 
connecting suitable non-adjacent pairs of vertices of openings ... for providing a frame 
with suitable tensioning support . . . has no support whatsoever in the record, and cannot 
form a basis for rejecting these claims. Neither Warner et al. *520 nor Cannon et al. '999 
discloses or suggests such an arrangement of a tension harness between multiple pairs of 
non-adjacent vertices of multiple openings in a structure of the type claimed. 

4. Dependent Claims 9-10 

In addition to being patentable over the prior art of record for at least the 
same reasons as claim 1, claims 9 and 10 are believed to be separately patentable. Claim 
9 recites that in addition to the tension harness connecting non-adjacent pairs of vertices, 
at least some pairs of intersecting poles are also connected together near their points of 
intersection. As described in the specification, this additional measure can provide even 
additional stif&iess and support to the frame. Claim 10 recites that each pair of 
intersecting poles is connected together near the point of intersection. The tension 
harness recited in the previous claims does not itself suggest this additional connection of 
the poles. 

Neither Warner et al. '520 nor Cannon et al. '999 discloses or suggests to 
connect together intersecting poles near their points of intersection in combination with 
connecting non-adjacent vertices with a tension harness. 
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5. Dependent Claims 16-17 

In addition to being patentable over the prior art of record for at least the 
same reasons as claim 1, claims 16 and 17 are believed to be separately patentable. The 
claims recite having either "a" or "the" free ends of the tension harness fastened to the 
common plane. As described in the specification, the common plane is typically the 
ground. Nothing in the previous claims suggests to fasten one or more free ends of the 
tension harness to the ground or another common plane. 

Neither Warner et al. nor Cannon et al. disclose or suggest fastening the 
free ends of a tension harness to the common plane in a crossed-pole structure as recited. 

6. Dependent Claims 19-20 

In addition to being patentable over the prior art of record for at least the 
same reasons as claim 1, claims 19 and 20 are believed to be separately patentable. The 
claims recite the tension harness being either integrally formed with the membrane that 
provides the sheltered space (claim 19), or being connected to the membrane at a 
plurality of points (claim 20). Nothing in the previous claims suggests such a 
relationship between the tension harness and the membrane. 

Neither Warner et al. nor Cannon et al. disclose or suggest forming a 
tension harness integrally with a membrane or connecting it to a membrane. Indeed, in 
the January 29, 2003 Office Action (Appendix B) rejecting the claims, the Examiner did 
not even contend that Warner et al. or Cannon et al. disclosed such a feature. 

F. Applicant's Amendments To Claims 5-7, 12-14, and 16-17 Cured The 
Examiner's Indefiniteness Problems 

The Examiner rejected claims 5-7 and 12-14 on the basis it was unclear 
whether the "tension harness'* recited in those claims was the same "tension harness" 
recited in claim 1, from which the claims depend, or another tension harness. AppHcant 
amended each of the claims to replace "tension harness" with "said tension harness," 
thereby clarifying that the tension harness was the same tension harness previously 
recited in claim 1. Those amendments cured the Examiner's indefiniteness problems. 
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The Examiner rejected claims 16-17 on the basis that the "at least one 
tension harness" recited in claim 16, and the "each tension harness" recited in claim 17 
are not consistent with "a tension harness" recited previously in claim 1, from which both 
claims depend. Applicant amended claims 16 and 17 to replace "each tension harness" 
and "at least one tension harness" with "said tension harness," thereby making the 
recitations in claims 16 and 17 consistent with the "a tension harness" recitation of claim 
1. Those amendments cured the Examiner's indefmiteness problems. 

CONCLUSION : 

For all of the foregoing reasons. Applicant respectfully submits the final 
rejection of pending claims 5-7, 12-14, and 16-17 for indefiniteness imder 35 U.S.C. 
§112, second par., and the final rejection of claims 1-20 as unpatentable for obviousness 
under 35 U.S.C. 103(a) over Warner et al. '520 and Cannon et al. *999 are erroneous and 
should be reversed. 



spectfully submitted. 
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APPENDIX A 

1 . A frame for a shelter structure, comprising: 

a plurality of poles arranged in intersecting relationship with a plurality of 
pole crossings such that at least one four sided opening is formed having pole crossings 
defining two non-adjacent pairs of vertices and having sections of said poles defining 
sides thereof; 

each of said poles having a first terminal end and a second terminal end; 

each of said poles assuming a substantially arcuate shape under tension 
with said first and second terminal ends of each pole terminating in a common plane to 
thereby define an interior volume; and 

a tension harness extending substantially diagonally across said opening 
and directly connecting a non-adjacent pair of vertices of said opening. 

2. A shelter structure comprising the fi-ame of claim 1 and a 
membrane connected to at least some of said poles to substantially shelter said interior 
volume. 

3. The firame of claim 1 wherein said poles are arranged to form a 
plurality of said four-sided openings. 

4. The fi-ame of claim 1 wherein said poles are arranged to define an 
interior volume that is substantially dome shaped. 

5. The firame of claim 1 wherein said tension harness directly 
connects each pair of non-adjacent vertices. 

6. The firame of claim 3 wherein said tension harness extends 
substantially diagonally across and directly connects a non-adjacent pair of vertices of 
each of a plurality of said openings. 
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7. The frame of claim 3 wherein said tension harness extends 
substantially diagonally across and directly connects each pair of non-adjacent vertices of 
each of a plurality of said openings. 

8. The frame of claim 1 wherein said poles are substantially flexible 

and resilient. 

9. The frame of claim 1 wherein at least some pairs of intersecting 
poles are connected together near at least some of said pole crossings. 

10. The frame of claim 1 wherein each pair of intersecting poles is 
connected together near each of the pole crossings. 

1 1 . The fi^me of claim 1 wherein a plurality of four-sided openings 
are formed, at least some of which are adjacent each other. 

12. The frame of claim 1 1 wherein said tension harness connects 
between a non-adjacent pair of vertices of at least one pair of adjacent openings. 

13. The frame of claim 1 1 wherein said tension harness connects 
between a non-adjacent pair of vertices of a plurality of pairs of adjacent openings. 

14. The frame of claim 1 1 wherein said tension harness connects 
between a non-adjacent pair of vertices of all adjacent openings. 

15. The frame of claim 1 1 having a tension harness connected between 
a non-adjacent pair of vertices of all diagonally adjacent openings. 

16. The frame of claim 1 having a free end of said tension harness 
fastened to the common plane. 

17. The frame of claim 1 having the free ends of said tension harness 
fastened to the common plane. 
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18. The frame of claim 1 wherein said tension harness is constructed 
of low stretch material. 

19. The shelter structure of claim 2 wherein said tension harness is 
integrally formed with said membrane. 

20. The shelter structure of claim 2 wherein said tension harness is 
connected to said membrane at a plurality of points. 
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondenc address - 
P riod for R ply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent temn adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to connnnunication(s) filed on 28 October 2002 . 
2a)S This action is FINAL. 2b)n This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex pa/te Quayle, 1935 CD. 11. 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) M Claim(s) 1-20 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing{s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
11 )□ The proposed drawing correction filed on is: a)[3 approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Pri rity under 35 U.S.C. §§119 and 120 

13) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-{d) or (f). 

a)nAII b)n Some* 0)0 None of: 

1 0 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) D The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) Notice of Draftsperson's Patent Drawing Revi w (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other 
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Part II DETAILED ACTION 

This office action is in response to applicant's amendment filed on July 23, 2000. 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 

1. Claims 5-7, 12-14, and 16-17are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In regard to claims 5-7 and 12-14 , the recited limitation feature "a tension harness" is 
confijsing whether this "tension hardness" of claims 5-7 and 12-14 is a different tension hamess 
then of one in claim 1 . If so, applicant needs to differentiate them such as by "first tension 
hamess" and "second tension hardness". If they are the same, they must be defined with proper 
antecedent basis or same terminology. 

In regard to claims 16-17, the recited limitation features "at least one tension hamess" 
(claim 16) and "each tension hamess" (claim 17) do not appear to consist with the limitation of 
the body of the claim because there is only "a tension hamess" being previously defined in claim 
1. 

Claim Rejections - 35 USC §103 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wamer et 
al. (US Patent No. 4,106,520) in view of Cannon et al. (US Patent NO. 4,677,999). 
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Warner et al. show and disclose a frame for a shelter structure, comprising a pluraHty of 
flexible poles (10) each having two terminal ends, the poles being assumed a substantially 
actuate shape under tension with the two terminal ends (11) being terminated into a common 
plane such as to the ground to define a dome-shaded interior volume, the poles (10) being 
intersected to form a plurality of crossings (13) and a plurality of four-sided openings adjacent 
each other, each of the four-sided opening having vertices formed by crossings of poles and 
sides formed by sections of poles, and a flexible membrane being supported by the poles at a 
plurality of points. Warner et al. do not define the shelter structure having at least one of the 
tension harness extending across the opening and connecting the non- adjacent pair of diagonal 
vertices of the opening as claimed. Cannon et al. teaches a shelter structure having a plurality 
of poles being cormected together to define a plurality of crossings (Tl, T2) and a plurality of 
four-sided openings adjacent each other, a plurality of tension harnesses (10) extending across 
the opening and cormecting each non-adjacent pair of diagonal vertices (i.e., P9, PI 1) for 
providing stronger support to a flexible membrane (13) supported thereon, and at least one 
tension harness (7) having a fi'ee end fastened to a common plane such as ground. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the shelter structure of Warner et al. having suitable tension harnesses extending across 
the openings of the poles and directly connecting the non-adjacent diagonal vertices of the 
openings as taught by Cannon et al. for providing the shelter fi-ame with a strongly support to the 
flexible membrane at the locations of openings. 

In regard to claims 5-7 and 12- 15, it is common engineering practice to provide suitable 
numbers of tensions harnesses extending across and connecting suitable non-adjacent pairs of 
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vertices of openings in various arrangement as claimed as an obvious matter of design choice for 
providing a frame with suitable tensioning support for various applications. 



Response to Amendment 

3. Applicant's arguments filed October 28, 2002 with respect to claims 1-20 under U.S.C. 
102/103, and specifically to the feature for "directly connecting a non-adjacent pair of vertices of 
opening" has been considered. This feature was not specifically and previously claimed in 
claims. Therefore, this argument is deemed to be moot in view of the new grounds of rejection. 



ACTION IS FINAL 

4. Applicant's amendment necessitated the new grounds of rejection. Accordingly, THIS 
ACTION IS MADE FINAL. See M.P.E.P. ' 706.07(a). Applicant is reminded of the extension 
of time policy as set forth in 37 C.F.R. ' 1.136(a). 



A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL ACTION 
IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE 
EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING DATE 
OF THIS FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED UNTIL 
AFTER THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, THEN 
THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE DATE THE 
ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE PURSUANT TO 37 C.F.R. 
' 1.136(a) WILL BE CALCULATED FROM THE MAILING DATE OF THE ADVISORY 
ACTION. IN NO EVENT WILL THE STATUTORY PERIOD FOR RESPONSE EXPIRE 
LATER THAN SIX MONTHS FROM THE DATE OF THIS FINAL ACTION. 
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Inquiry Contacts 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Winnie Yip whose telephone number is 703-308-2491. The 
examiner can normally be reached on M-F (9:30-6:30), Second Monday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lanna Mai can be reached on 703-308-2486. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9326 for regular 
communications and 703-872-9327 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-1 1 13. 



LANNA MAI 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3600 
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January 22, 2003 



I hereby certiry that this cotTcspondence is being racsimilc 
transmitted to the United Slates Patent and Trademark Orfice, 
Fax No. 1 -703-872-9327 on May 29. 2003 . 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Robert E. Gillis 

Application No.: 09/919,748 

Filed: July 31, 2002 

For: EMERGENCY SHELTER 
STRUCTURE 



Examiner: Winnie S. Yip 

Technology Center/ Art Unit: 3637 

AMENDMENT UNDER 37 CFR 1.116 
EXPEDITED PROCEDURE EXAMINING 
GROUP 3637 



MaU Stop AF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant herewith amends the above-identified application after final rejection pursuant to 37 
C.F.R. §1.116. The proposed amendments comply with requirements of form expressly set forth 
in the Office Action dated January 29, 2003, and place the claims in form for allowance or in 
better form for consideration on appeal. 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this 
paper. 



Remarks/ Arguments begin on page 5 of this paper. 
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This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim 1 (previously amended) A frame for a shelter structure, comprising: 

a plurality of poles arranged in intersecting relationship with a plurality of 
pole crossings such that at least one four sided opening is formed having pole crossings defining 
two non-adjacent pairs of vertices and having sections of said poles defining sides thereof; 

each of said poles having a first terminal end and a second terminal end; 

each of said poles assuming a substantially arcuate shape under tension 
with said first and second terminal ends of each pole terminating in a common plane to thereby 
define an interior volume; and 

a tension harness extending substantially diagonally across said opening 
and directly connecting a non-adjacent pair of vertices of said opening. 

Claim 2 (original) A shelter structure comprising the fi^me of claim 1 and a membrane 
connected to at least some of said poles to substantially shelter said interior volume. 

Claim 3 (original) The fi-ame of claim 1 wherein said poles are arranged to form a plurality of 
said four-sided openings. 

Claim 4 (previously amended) The firame of claim 1 wherein said poles are arranged to define 
an interior volume that is substantially dome shaped. 

Claim 5 (currently amended) The frame of claim 1 including a wherein said tension harness 
directly conn e cting connects each pair of non-adjacent vertices. 

Claim 6 (currently amended) The fi^me of claim 3 including a wherein said tension harness 
extending extends substantially diagonally across and directly connecting connects a non- 
adjacent pair of vertices of each of a plurality of said openings. 
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Claim 7 (currently amended) The frame of claim 3 including q wherein said tension harness 
ext e nding extends substantially diagonally across and directly connecting connects each pair of 
non-adjacent vertices of each of a plurality of said openings. 

Claim 8 (original) The frame of claim 1 wherein said poles are substantially flexible and 
resilient. 

Claim 9 (original) The frame of claim 1 wherein at least some pairs of intersecting poles are 
connected together near at least some of said pole crossings. 

Claim 10 (original) The frame of claim 1 wherein each pair of intersecting poles is connected 
together near each of the pole crossings. 

Claim 1 1 (original) The frame of claim 1 wherein a plurality of four-sided openings are formed, 
at least some of which are adjacent each other. 

Claim 12 (currently amended) The frame of claim 1 1 having a wherein said tension harness 
conn e ct e d connects between a non-adjacent pair of vertices of at least one pair of adjacent 
openings. 

Claim 13 (currently amended) The frame of claim 1 1 having a wherein said tension harness 
conn e ct e d connects between a non-adjacent pair of vertices of a plurality of pairs of adjacent 
openings. 

Claim 14 (currently amended) The frame of claim 1 1 having a wherein said tension harness 
connect e d connects between a non-adjacent pair of vertices of all adjacent openings. 

Claim 15 (previously amended) The frame of claim 1 1 having a tension harness connected 
between a non-adjacent pair of vertices of all diagonally adjacent openings. 

Claim 16 (currently amended) The frame of claim 1 having a free end of at least one said 
tension harness fastened to the common plane. 
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Claim 17 (currently amended) The frame of claim 1 having the free ends of eaeh said tension 
harness fastened to the common plane. 

Claim 18 (original) The frame of claim 1 wherein said tension harness is constructed of low 
stretch material. 

Claim 19 (original) The shelter structure of claim 2 wherein said tension harness is integrally 
formed with said membrane. 

Claim 20 (original) The shelter structure of claim 2 wherein said tension harness is connected to 
said membrane at a plurality of points. 



Page 4 of 8 



Appl. No. 09/919,748 PATENT 

Amdt. dated May 28, 2003 

Amendment under 37 CFR 1.116 Expedited 

Procedure Examining Group 

REMARKS/ARGUMENTS 

Review and reconsideration of the application are respectfully requested in view 

of the foregoing amendments and the following remarks. 

The applicant thanks the Examiner for the telephone interview with the applicants 
attorney on May 20, 2003. Discussion was had concerning the teaching of the cited Cannon et 
al. reference relative to the claims, as well as the §1 12 issues raised by the Examiner in the 
Office Action dated January 29, 2003 . 

Applicant has amended claims 5-7, 12-14, and 16-17 to address the §112 issues 
raised by the Examiner. Applicant believes the claims as amended overcome the § 112 rejections 
concerning the "tension harness" noted by the Examiner in the January 29, 2003 Office Action 
and place the claims in form for allowance or in form for better consideration on appeal. 

With respect to the substantive rejection of the claims under §103 in view of the 
Warner et al. and Cannon et al, references, applicant makes the following observations: 

1 . The Examiner states with respect to Warner et al. that "the poles being 
assumed a substantially arcuate shape under tension with the two terminal ends (11) being 
terminated into a common plane ... to define a dome-shaded interior volume . . This is not a 
correct reading of the Warner et al reference. Warner et al describes that "the frame comprises 
a plurality of substantially semi circular arched support ribs pivoted together on a conunon locus 
Col. 1, lines 30-32. The frame is "extremely resistant to wind and snow loading due to the 
hoops following a predetermined curve . ..." Col. 1, lines 56-58, Further, "at least two sets of 
arched support ribs are provided and each set of hoops comprises a plurality of semi circular or 
curved ribs 10 pivoted on a common locus by the ends thereof as indicated by reference 
character 1 1 so that they can be collapsed one upon the other for transportation and storage 
The support ribs can be formed from solid or tubular stock as desired." Col. 2, lines 25-33. 

In other words, the tubes used to make the frame in Warner et al. are pre-shaped 
in a semi circular shape and they stay in that shape, even when collapsed upon each other for 
transportation and storage. They are not tensioned into an arcuate shape and therefore there is no 
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need or reason for a tensioning mechanism, such as a tension harness, to help maintain them in 
that shape. 

2. The Examiner states with respect to Cannon et al. that "Cannon et al. 
teaches a shelter structure having a plurality of poles connected together to define a pluraHty of 
crossings (Tl, T2) and a plurality of four-sided openings adjacent each other This is not a 
correct reading of the Cannon et al. reference. Cannon et al. teach a shelter structure having a 
plurality of poles P1-P14, which stand straight up vertically and which do not cross at all. This is 
seen from the top in Fig. 2, and from the side in Figs. 3 and 4. It is also described at Col. 3, lines 
37-46 where P1-P14 are described as "fourteen posts." Further, Tl and T2 are not crossing 
points. They are tie down locations where there are no vertical posts and instead vertical tie 
down lines 5 are used. This is shown in Fig. 2 from the top and in Fig. 5 from the side. At Col. 
4, lines 1-7, the specification states: "At the intermediate points Tl and T2 it is not necessary to 
provide a post but desirable to provide tie-down wires 5 (FIG. 5) from the tension point to an 
anchor block 6 buried in the ground." 

Cannon et al. does not teach to form a frame out of crossed poles, and therefore 
does not teach a frame in which such poles define any four sided openings having pole segments 
as sides or pole crossings as vertices. 

3. The Examiner contends that Cannon et al. teach a shelter structure having 
"a plurality of tension harnesses (10) extending across the opening and connecting each non- 
adjacent pair of diagonal vertices (i.e., P9, PI 1) for providing stronger support to a flexible 
membrane (13) supported thereon . . The Examiner's reading of the Cannon et al. reference is 
incorrect in this regard. The reference 10 is to a plurality of guy wires that extend between the 
tops of poles P1-P14. Col. 3, lines 54-56. This is seen in Fig. 2. Since there are no pole 
crossings, there are no non-adjacent diagonal vertices corresponding to pole crossings, as 
claimed, and the guy wires do not extend between any such non-adjacent diagonal vertices. 
There is also no teaching in Cannon et al. that the guy wires 10 provide stronger support to a 
flexible membrane. To the contrary, the totality of the teaching concerning the guy wires 10 is 
found at Col. 3, lines 54-56 and states: "The posts are further located by diagonal guy wires 10, 
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which also serve to locate the centre posts P 1 3 and P 14," In other words, the guy wires simply 
maintain the location of the posts relative to each other. There is nothing to indicate that the guy 
wires 10 are intended to or impart any strength to a flexible membrane. Indeed, the only 
teaching in Warner concerning any portion of the structure imparting such strength to the 
membrane is with respect to the vertical tie-downs Tl and T2. At Col. 4, lines 5-7, the 
specification teaches that "The tie-down wires 5 serve to restrain the canopy in windy situations 
and prevent upward bowing or ballooning." Applicant believes that in reading the Cannon et al. 
reference, the Examiner erroneously believed the double crossing lines shovm in Fig. 2 are 
crossing poles. In fact, although not specifically identified in Fig. 2, it is clear from the 
specification that these are "tendons" that are sewn into the edges of cloth panels that make up 
the canopy cover, and not poles. 



CONCLUSION 

Applicant respectfully submits that upon a correct reading of the cited references, 
neither reference alone or in combination discloses or suggests the unique combination of 
elements recited in the pending claims. Indeed, it is abundantly clear that neither reference even 
relates to structures of the type claimed, which are made of tensioned poles arranged in a 
crossing configuration. Thus, the cited references clearly do not support the § 103 rejection of 
the pending claims. 

With the amendments to resolve the Examiner's § 1 12 issues, applicant 
respectfully submits the pending claims recite patentable subject matter and are in proper form 
for allowance. Applicant therefore requests an early notice to that effect. 

If the Examiner believes a further telephone discussion would expedite conclusion 
of the prosecution, the Examiner is invited to contact the undersigned attorney for applicant at 
the Examiner's convenience. In view of the foregoing. Applicants believe all claims now 
pending in this Application are in condition for allowance and an action to that end is urged. 
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Respectfully submitted, 

William J. Bohler 
Reg. No. 31,487 

TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, 8* Floor ^ 
San Francisco, California 94111-3834 
Tel: 650-326-2400 Fax: 415-576-0300 
WJB:djb 

PA 3307902 v1 
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THE REPLY FILED FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

Therefore, furtlier action by the applicant is required to avoid abandonment of this application. A proper reply to a 
final rejection under 37 CFR 1.113 nnay only be either: (1) a timely filed amendment which places the application in 
condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued 
Examination (RCE) in compliance with 37 CFR 1.1 14. 

PERIOD FOR REPLY [check either a) or b)] 

a) ^ The period for reply expires 4_months from the mailing date of the final rejection, 

b) CD The period for reply expires on: (1 ) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

ONLY CHECK THIS BOX WHEN THE FIRST REPLY WAS FILED WITHIN TWO MONTHS OF THE FINAL REJECTION. See MPEP 

706,07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension 
fee under 37 CFR 1 .17(a) is calculated from: (1 ) the expiration date of the shortened statutory period for reply originally set in the final Office action; or 
(2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if 
timely filed, may reduce any eamed patent temi adjustment See 37 CFR 1 .704(b). 

1 .□ A Notice of Appeal was filed on . Appellant's Brief must be filed within the period set forth in 

37 CFR 1.192(a). or any extension thereof (37 CFR 1.191(d)), to avoid dismissal of the appeal. 

2. D The proposed amendment(s) will not be entered because: 

(a) □ they raise new issues that would require further consideration and/or search (see NOTE below); 

(b) □ they raise the issue of new matter (see Note below); 

(c) □ they are not deemed to place the application in better form for appeal by materially reducing or simplifying the 

issues for appeal; and/or 

(d) □ they present additional claims without canceling a corresponding number of finally rejected claims, 

NOTE: . 

3. D Applicant's reply has overcome the following rejection(s): . 



40 Newly proposed or amended claim{s) would be allowable if submitted in a separate, timely filed amendment 

canceling the non-allowable claim(s). 

5.n The a)0 affidavit, b)^ exhibit, or €)□ request for reconsideration has been considered but does NOT place the 
application in condition for allowance because: . 

60 The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly 
raised by the Examiner in the final rejection. 

7.|3 For purposes of Appeal, the proposed amendment(s) a)n will not be entered or b)K will be entered and an 
explanation of how the new or amended claims would be rejected is provided below or appended. 

The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 

Claim(s) objected to: . 



Claim(s) rejected: 

Claim(s) withdrawn from consideration: 



8. n The proposed drawing correction filed on is a)[3 approved or b)Q disapproved by the Examiner. 

9. n Note the attached Information Disclosure Statement(s)( PTO-1449) Paper No(s). . 

10. n Other: 
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[57] ABSTRACT 

A shelter comprises at least two sets of arched support 
ribs with the support ribs of each set being pivoted by 
the adjacent ends thereof upon a common locus and 
having one set of support ribs over spanning the other 
set at an angle to each other. Some of the intersections 
are secured together and a flexible cover is secured over 
the support ribs. By situating the end support ribs m a 
plane at an angle to the supporting surface upon which 
the shelter is erected, substantially triangular openings 
are defmed which can be used for access if required 

9 Qaims, 9 Drawing Fignres 
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ENCLOSURE 
BACKGROUND OF THE INVENTION 

This invention relates to new and useful improve- ^ 
ments in portable and transportable shelters, particu- 
larly substantially circular shelters when viewed in plan 
or hemispherical shelters when viewed in side eleva- 
tion. 

Although relatively small shelters are well known 
which consist of coils of spring steel covered with a 
flexible fabric cover, neverdieless these arc not always 
suitable for use in various environments. 

Furthermore they are somewhat limited in size and 
application. 

SUMMARY OF THE INVENTION 

The present invention overcomes these disadvan- 
tages firstly by providing a shelter which can be of any 
desired size and which furthermore can be strengthened 
as desired by erecting two or more sets of frames at an 
ang]e to one another and securing the frames together 
where they intersect thus providing an ejctremely strong 
dome like shelter not requiring any external supports 
and having a clear span therewithin without the neces- 
sity of vertical or diagonal supports or i^llars. 

The principle object and essence of the invention is 
therefore to provide a device of the character here- 
within described in which the frame comprises a plural- 
ity of substantially semi circular arched sai^>Qrt ribs 
pivoted together on a common locus and having two or 
more sets of support ribs situated at an angle to one 
another with ootmectiotis being made at the intersec- 
tions of the support ribs. A flexible cover may be se- 
cured over the outer most set of support ribs or, alterna- 
tively, a flexible cover may be provided on both sets of 
support ribs d^>ending upon design parameters. 

Another object of the invention is therefcm to pro- 
vide a device of the <diaracter herewithin described in 
whicht if two sets of support ribs are erected at rigiht 
angles to one another, access openings are provided at 
approximately 45* to one another which may or may 
not be enclosed depending upon the use to 'which the 
shdter b being placed. 

Another object of the invention is to provide a device 
of the character herewithin described in whidi all 
stresses are automatically transferred to pivot anchors 
to which the bases of all the support ribs are secured. 

Another object of the invention is to provide a de^ce 
of the character herewithin described which is simple in 
construction, economical in manufacture and otherwise 
well suited to the purpose for which it is designed. 

Another object of the invention is to provide a device 
of the character herewithin describ^ which is ex- 
tremely resistant to wind and snow loading due to the 
hoops following a predetermined curve and the two or 
more sets of support ribs being joined at their intersec- 
tions forming a multitude of spherical triangles which, 
by their inherent nature, are extremely strong. 

With the foregoing objects in view, and other such 
objects and advantages as will become apparent to 
those skilled in the art to which this invention relates as 
this specification proceeds, my invention consists essen- 
tially in the arrangement and construction of parts all as 
hereinafter more particularly described, reference being 
had to the accompanying drawing in which: 



DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of one set of support ribs 
shown in the erected position. 

FIG. 2 is a top plan view of two sets of support ribs 
situated at right angles to one another. 

FIG. 3 is a side view of FIG. 2. 

FIG. 3A is a fragmentary isometric view of one of the 
methods of coimecting the support ribs at their intersec- 
tions. 

FIG. 4 is an 45* elevation view of FIG. 2 showing 
one of the entrance and exit triangles, 

FIG. 5 is a fragmentary isometric view of one end of 
a set of support ribs pivoted on a common locus. 

FIG. 6 is an isometric partially exploded view of one 
typical anchoring and pivoting means. 

FIG. 7 is a side elevation of an alternate pivoting and 
anchoring means. 

FIG. 8 is an end view of FIG. 7. 

In the drawings like characters of reference mdicate 
corresponding parts in the different figures. 

DETAILED DESCRIPTION 

Proceeding therefore to describe the invention in 
detail, at least two sets of arched support ribs are pro- , 
vided and each set of hoops comprises a plurality of 
semi circular or ctirved ribs 10 pivoted on a common 
locus by Ihe ends thereof as indicated by reference 
character 11 so that they can be collapsed one upon the 
other for transportation and storage or can be erected to 
form a dome shaped or substantially hemispherical 
firame as illustrated in FIG. 1. The support ribs may be 
formed from solid or tubular stock as desired. 

A cover shown schematically in FIG. 1 and indicated 
by reference character 12, is made of llexiUe fobric or 
the like and may be secured to the individual support 
ribs or frames so that it opens and closes therewith. This 
securement may be by ties or podcets cm: sleeves secured 
to the inner surface of the support ribs at convenient 
locatioas (not iUustrated). 

It is preferable that at least two sets of support ribs are 
utilized in the erection of the structure, oat set <^ sup- 
port ribs being erected first and then a second set at an 
angle thereto and having a radius just slightly larger 
than the first set Preferably the two sets of support ribs 
should be situated at right angles to one another. 

This provides an intersecting structure shown in plan 
view in FIG. 2 and the intersections of the support ribs 
of each set are clamped together by means such as a U 
bolt assembly illustrated by reference character 13 in 
FIG. Z 

The ends of the support ribs of each set of ribs are 
pivoted on a common locus 11 as hereinbefore de- 
scribed and various methods may be provided to form 
this anchoring and pivot assembly. 

FIG. 5 shows a pivot bolt 14 engaging through the 
apertured ends 15 of adjacent support ribs 10 and this 
bolt may engage a pair of spaced apart lugs 16 extending 
upwardly from a pivot plate 17 which in turn may be 
screv anchored to the ground or supporting surface as 
illustrated by reference character 18 in FIG. 6. 

Alternatively, as shown in FIGS. 7 and 8, channel 19 
may be provided with pivoted end plates 20 and a cross 
bolt 21 engaging through the end plates with the aper- 
tured ends 15 of the support ribs 10 engaging over the 
cross bolts 21. The pivoted plates 20 are provided so 
that the cross bolt and ends 15 can be assembled within 
the channel when desired. 
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When two sets of support ribs are erected as illus- ing the adjacent ends of each set of support ribs have 
traled in FIGS. 2 and 3, a single cover can be secured to different pivot axes, and means clamping some of said 
the outer set or, alternatively, covers can be attached to support ribs of one set of support ribs to some of said 
both sets depending upon design. support ribs of the other set of support ribs at the inter- 
It will be noted that the outer support ribs of each set 5 sections thereof, 
may be spaced above the ground or supporting surface 2. The structure according to claim 1 in which said 
as shown in FIG. 3 so that the configuration of two sets means pivoting the adjacent ends of each set of support 
situated at right angles to one another, gives four sub- ribs on a common locus includes a pivot pin mounting 
stantiaily triangular entrance areas 22 which either may the said adjacent ends of said support ribs, a support 
be leH open, or may be closed by panelling 23 with 10 member, a pair of lugs extending upwardly from said 
doorways 24 left therein and FIG. 4 shows the configu- support member, engagcable by said pivot pin for sup- 
ration of such openings. porting same and anchor means for detachably securing 

If a further set of support ribs frames is utilized, then said support member to the supporting surface, 
the angles between the three or four sets are adjusted to 3. The structure according to claim 2 in which said 
make them equal thus giving additional strength to the 15 lugs are pivoted to said support member to facilitate 
structure once again depending upon its size and the mounting and dismounting said adjacent ends thereon, 
design thereof. 4. The structure according to claim 1 in which each 
Alternatively access openings may be provided on set of support ribs includes outer support ribs and at 
one side only with the support ribs of one set on the least one intermediate support rib therebetween, 
other side extending to the ground or supporting sur- 20 5. The structure according to claim 4 in which said 
face. The outer support ribs defining the openings are means pivoting the adjacent ends of each set of support 
located in a plane at an angle to the horizontal, the angle ribs on a common locus includes a pivot pin mounting 
being determined by the design height of the openings. the said adjacent ends of said support ribs, a support 
These outer support ribs are held in position by clamp- member, a pair of lugs extending upwardly from said 
ing same at the intersections thereof to the adjacent 25 support ucmber, engageable by said pivot pin for sup- 
support ribs of the other set porting same and anchor means for detachably securing 

It should be stressed that each set of support ribs is said support member to the supporting surface, 
provided with two opposed anchoring and pivoting 6. The structure according to claim 5 in which said 
assemblies thus anchoring the structure firmly to the lugs are pivoted to said support member to facilitate 
ground or supporting surface and that the pivot assem- 30 mounting and dismounting said adjacent ends thereon, 
blics of each set have different pivot axes. 7. The structure according to claim 4 in which at least 
Since various modifications can be made in my inven- one outer support rib of each set is situated in a plane at 
tion as hereinabove described, and many apparentiy an ang^e to the horizontal when erected, thus defining at 
widely different embodiments of same made within the least two access openings in said structure, 
qnrit and scope of the claims without departing from 35 8. The structure according to claim 7 in which said 
such spirit and scope, it is intended that all matter con* means pivoting the adjacent ends of each set of support 
tained in the accompanymg specification shall be inter- ribs on a common locus mcludes a pivot pin mounting 
preted as illustrative only and not in a limiting sense. the said adjacent ends of said support ribs, a support 
What we claim as our invention: member, a pair of lugs extending upwardly from said 
1. An enclosure structure for erection upon a support- 40 support niemt>er, engageable by said pivot pin for sup- 
tag surface and comprising in combination at least two porting same and anchor means for detachably securing 
sets of arched support ribs and a flexible cover for said said support member to the supporting surface, 
support ribs, means for each set of support ribs pivoting 9. The structure according to claim 5 in which said 
theadjacent ends ofeach set of support ribs on common lugs arc pivoted to said support member to facilitate 
loci, each set of support ribs being dtuated in angular 45 mounting and disnx>unting said adjacent ends thereon, 
relationship to one another whereby said means pivot- • • • • • 
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ABSTRACT 



This canopy system is suppoacd by alternate poles and 
features edge cords to stress the center of the canopy 
fabric to reduce sag. The cords arc attached adjacent 
each edge of each canopy s^ment and resembles a bell 
curve with respect to that edge. Longhudinal stresses 
placed on each cord urge the cord to straighten. As the 
cords straighten, they tension the center of the fabric 
without undue strain on the edge fabric The result is a 
large area canopy whh few interior poles and few peak 
elevations to the affected by wind forces. 

13 Claiins, 5 Drawing Fignres 
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In a further aspect the invention consists in a canopy 

CANOPY comprising an array of posls. and a plurality of panels 

stretched therebetween at the desired height, each said 

BACKGROUND OF THE INVElvmON panel being formed from stretch fabric material having 

I Field of the Invention ' inelastic or low stretch tendons fastened thereto at or 

This invention relates to a canopy and has been de- f^>«^' »^,' » ""^"^ extending inwardly 

vised particularly though not solely as a shade canopy. b«ween the panel comers so that wh« the tendons arc 

2. Description of the Related Art tensxined between the posts the curved tendons at least 

It is necessary in tnany applications to provide an ,„ P^n/^lly «™Ehten drawing fabnc fron, the mKidle area 

overheadcanopyforsheltcrorshadeand particularly in '° of the panel and IcnsKKung the pand. 

agricultural situations to provide shade forVunts. Many P^^fcrably saKl curve .s a bell shaped «.rve being 

other applications also require the provision of over- 7"? "=^' '° '^^ P^' ""f 

head canopies to protect or shade articles which are «'"'f^°r the pand and oancave with r^pect to the 

placed outside to prevent degnulation from ultraviolet l»^el edge adjacent the m,d-portion of the panel edge. 

1*1.. 1 .u ^ u J - i_ . -J J Preferably said fabric compnses a stretch knit fabric 

hght. In the past shade canopies have been provided ^ j . 

Z - . - . ^"Q said tendons comprise rope or webbing, 

using various types of structures to support eilhcr ^ f. . , - . r . • • . j l . . . 

..... -J f Preferably said fabnc compnses knitted shade cloth 

opaque awnings or shade cloths using a ngid frame ^ j . j ll- r i_ 

.1, , , - -.. I . and said tendons comprise webbing of the type com- 

stnK:turc or a large number of upnght poles or posts to , . ^ . . » . 

lift- j*j r L monly used for autonruHive seal belts, 

support the cloth. It is a disadvantage of such systems o_ r . -j r l • • 

. '^T. , . , , J ^ Preferably said webbing is sewn to said fabric along 
thatthcpolesorpostsmustbedosdyspaoedmordcrto u.e entire length of the u^ing. 
prevent «^ve saggmg of the canopy fabric whK:hjs ,„ , ^j,, ^ inventkn, consists in a 
djfncult from the pomt of ^ncw of culttvatKm or the „f ^^^y, ferric having in- 
placing of large objects beneath the canopy. ^^^^ 

SUMMARY OF THE INVENTION 25 adjacent the panel edges in a curve extending inwardly 

.. ... .. between the panel comers. 

It IS therefore an object of the mvention to provide a Preferably said curve is a bdl shaped curve being 
canopy which will obviate or minimize the forcgomg , ^ ^.^^^ 
disadvantages m a simple yet effccUve manner or which , ^j,^ 
wUI at l^t provKie the public with a useful choice. 3^ mid-portion of the panel edge- 
Accordingly m one aspect the mvention consists in a Preferably said fabric comprises a stretch knit fabric 
method of erectmg a canopy compnsmg the steps of said tendons comprise rope or webbing, 
erecung a plurality of posts m a predetermined array. Preferably said fabric comprises knitted shade cloth 
providmg a plurality of panels of canopy fabric of ^ j^^^ns comprise webbing of the type corn- 
stretch material havmg melasuc or low stretch tendons 35 automotive seat belts, 
fastened thereto at or adjacent the panel edges, fasten- Preferably said webbing is sewn to said fabric along 
ing duigonally opposite corners of each said panel to entire length of the webbing, 
selected ones of said posts and drawing together the 

retnaining comers of adjacent panels so as to tension BRIEF DESCRIPTION OF THE DRAWINGS 

said tendons and hence tensioo said stretch fabric. 40 Notwithstanding any other forms that may fall within 

Preferably said tendons are fastened to said fabric its scope one preferred form of the invention will now 

continuously along the length of each tendon. be described by way of ejiample only with reference to 

Preferably said pand edges are substantially straight the accompanying drawings in which: 
and the tendons are fastened thereto in a curve having RG. 1 is a plan view of a fabric panel used in a can- 
each end tbcreof at adjacent comers of the panel and 45 opy according to the invention, 
extending inwardly into the panel at the mid-portion of FIG. 2 is a plan view of a canopy according to the 
the panel edge. invention. 

Preferably said curve is a bell shaped curve being fIQ. 3 is a side elevation of the canopy shoum in 

convex with respect to the panel edge adjacent the FIG. 2, 

comers of the panel and concave with respect to the 50 FIG. 4 b a cross^sectionai elevation to an enlarged 

panel edge adjacent the mid portion of the panel edge. scale of the footing for a post used in the canopy ac- 

Prcferably said panels are rectangular and said posts cording to the invention, and 

arc arranged in a rectangular array. RG. 5 is a cross^sectional elevation to an enlarged 

Preferably five said posts are provided in said rectan- scale of the footing for a tie-down used in the canopy 

gular array, tbercbcing one said post at each comer and 55 according to the invention, 
one post in the middle, and wherein four said panels are 

provided, each panel being fastened fust to the centre DETAILED DESCRIPTION OF THE 
post and one comer post and then having the odier two PREFERRED EMBODIMEN i 
diagonally opposite comers drawn together with the In the preferred form of the invention a canopy par- 
adjacent comers of the adjacent panels at the mid-points 60 ticularly used as a shade canopy and using a fabric shade 
of the sides of the rectangular array. cloth is constructed as follows although it will be appre- 

Preferauly said fabric comprises a stretch knit fabric ciated that the invention may be utilized in any situation 

and said tendons comprise rope or webbing. where it is desired to provide an overhead canopy. 

Preferably said fabric comprises knitted shade cloth The canopy is formed from a plurality of panels such 

and said tendons comprise webbing of the type com- 65 as that shown at 1 in hIG. 1 which may be formed from 

monly used for automotive scat belts. any desired stretch material and which in the preferred 

Preferably said webbing is sewn to said fabric along form of the invention are formed from knitted polyeth- 

the entire length of the webbing. yiene shade cloth. A typical cloth is thai made by Gale 
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Pty- Lid. of Australia as Eldcrado Wcathcrshadc, The then be fastened to thai post. At the intermediate poinLs 

paneJ may be of any desired size and may be formed TI and T2 it is not necessary to provide a post but 

from a single length of knitted cloth or from a number desirable to provide tie-down wires 5 (FIG. 5) from the 

of lengths of cloth sewn together to form a large rectan- tension point to an anchor block 6 buried in the ground. 

guUr array. In the example of the invention shown in 5 The tie-down wires 5 serve to restrain the canopy in 

the accompanying drawings each panel may for exam- windy situations and prevent upward bowing or baJ- 

ple be approximately 50 feet (14.33 m) along each side. looning. 

Each panel is provided with inelastic tendons fastened The drawing together and tensioning operation may 

to the pane! at or adjacent the panel edges. The inelastic be performed by any suitable tensioning apparatus. As 

characteristic of the tendons refers to a tendon exhibit- 10 the comers arc drawn together to comer points the 

ing little or no stretching qualities. In the preferred form webbing tendons 2 are tcnsioned causing the curve of 

of the invention the tendons arc formed from webbing 2 webbing to straighten and tension the fabric across 

sewn to the panel fabric adjacent each edge. The ten- entire area of the panels. 

dons arc formed from a type of webbing commonly Qnce the panels have been drawn together and ten- 
used for automotive seat belts although it will be appre- 15 sio„^ the edges of adjacent panels (outside the ten- 
ciated that other forms of webbmg. rope or cable may ^^^^^ ^ fastened together to form a continuous 
be used in this application. The webbing is sewn contm- ^^^^ yj,^ fastening may be by way of clips or lacing 
uously to the panel fabnc in a curve extending inwardly j,^, preferably by sewing using a small hand held porta- 
betwcen the panel comers 3 so that when the webbmg ^^j^ sewing machine 

is tcnsioned (as will be described below) the curve at 20 basic rectangular array of four panels 13 erected 

least partially straightens drawing the fabnc from the ^ described may be repeated to cover any desired arejL 

middle area 4 of the panel. It has been found that by using four such basic rectangu- 

Although the curve may be a simple curve which is ^ ^^^^ ^ ^^^^ ^^^^ ^ 

con«vc when viewed from the panel edge it has been of approximately one acre. The area so covered has 

found that a curve of this type over tensions the fabnc 25 . j . .i_ . .u i r • . i * 

, , , • t_ r the advantage that there are only live internal posts 

in the areas adjacent the comers 3. It is therefore pre- i_ ■ i r r i- 

- . f ... r L • - . t . within the acre area leaving large free areas for cuUiva- 

ferred to sew the webbing to the fabnc in a bell shaped . r j j- . *u 

. . . . , . tion or storage. The canopy formed according to the 

curve being convex with respect to the pane! edge over . . ... ^ ^ , r - ^■ 

. J\ ... f t J invention is very resilient and capable of withstanding 

the areas 2A adjacent the comers of the panel and con- , . , ..... . ^ , . * 

cave with respect to the panel edge over the area 2B 30 ^l^^. ^'"^ '^'"^^ furthermore because .t is an 

adjacent the mid-portion of the panel edge. The depth ^^''"^ tcnsioned stnicture the canopy able to resist 

of the curve may be varied to suit the fabric used and ""P*^* ^^^"^ ^ ^ ^"^^^ 

the panel size but it has been found suiublc with knitted significant damage to the canopy 

polyethylene shade cloth in panels 14.3 m along each ^his manner a canopy can be provKied which is 

side to use a curve depth of 500 mm between the panel 35 "'"P*^ ^ *=^y ^^"^ cover large 

edge and the webbing at the mid-point of the side. areas of land m a simple and cheap manner with the use 

In one fonn of the invention the canopy may be ^ minimum number of support posts- 
erected using founeen posts comprising twelve edge Although the canopy has been descnbcd in a certain 
posts P1-P12 and two centre posts P13 and P14 as "s«ng » matenal it will be appreciated 
shown in FIG. 2. The canopy may however be fonned 40 ^ *»sic canopy system may be applied m many 
to any required sire or configuration using a basic rect- diHcrcnt applications rcquinng difTercnl canopy sizes 
anguiar array of four panels t3 based on four comer and usmg different fabnc to suit the intended applica- 
posts P13, P5, P9 and P7 and a centre post P14. It will ^^O"- 
be appreciated that the basic rectangular array may be claim: 

repeated any number of times to build up a shade can- 45 ^ canopy comprising an array of posts and a plu- 

opy to cover the desired area. rality of panels stretched therebetween at a desired 

Each edge post is supponed by guy wires 7 which are height; 
anchored into the ground by any conventeat an hor each of said panels comprising; 
such as a block of concrete buried in the ground, ilie « stretch fabric panel member; and a means for ten- 
posts may similarly be supported on any suitable footing sioning said panel extending inwardly along edges 
such as that shown in FIG. 4. It ts desirable that the of said panel member between adjacent comers in 
posts can rock on the footing 16 to give an elastic struc- a bell shaped configuration, which is concave in a 
ture which can move to absorb wind loadings or other center portion and convex in areas adjoining said 
abnormal loadings tn use. The posts are further located comers. relaUve to said edge, wherein 
bv diagona l guv wirp^JO wbjch also serve to locate the 55 said means for tensioning is an inelastic tendon fas- 
ccntre posts P13 and P14. ' tcned to said panel member; and 

Gocc the rectangular array of posts has been erected, wherein each of said tendons is tcnsioned between 

fabric panels such as that shown in RG. 1 are p"'- said posts so that the configuration is at least par- 

tioocd within the array and opposite diagonal comers of tially straightened thereby drawing the fabric from 

the panels arc secured to the posts at the desired height 60 a middle area of the par el and tensioning said 

which is normally at the top of the posts. In this manner panel. 

the diagonally opposite comers of the panels are fas- 2. A canopy panel as claimed in claim 18, wherein 

tened to their adjacent posts PI, P3, P13. PS. Pll. P14, said fabric comprises a stretch knit fabric and said ten- 

P9 and P7. The remaining diagonally opposite comers don is webbing. 

of the panels are then drawn together with the adjacent 65 3. A canopy panel as cla^r.cd in claim 2 wherein said 
comers of the adjacent panels at points P2, P4. P12, Tl, fabric comprises knitted shade cloth and said tendons 
T2, P6, PIO and P8. Where these points coincide with a comprise webbing of the type commonly used for auto- 
post, i.e.. around the perimeter of the canopy, they may mobile seal belts. 
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4. A canopy panel as claimed in claim 3 wherein said 
tendons comprise webbing which is sewn to said fabric 
along the entire length of the webbing. 

5. A canopy as claimed in claim 1 wherein said fabric 
comprises a stretch knit fabric and said tendons com- 
prise webbing. 

6. A canopy panel as claimed in claim 1, wherein said 
fabric comprises knitted shade cloth and said tendons 
comprise webbing of the type commonly used for auto- 
mobile seat belts. 

7. A canopy according to claim 1, wherein said panels 
are rectangular and said posts are arranged in a rectan- 
gular array. 

8. A canopy according to claim 7. wherein said array 
comprises four rectangularly arranged posts and one 
post arranged centrally to said four posts; and further 
comprising four panels each arranged with a first comer 
attached to said one post and a second diagonally op- 
posed comer attached to a reflective one of said four 
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posts and wherein each remaining comer b attached to 
a remaining corresponding comer of an adjacent panel. 

9- A canopy according to claim 8, further comprising 
means for attaching adjacent edges of said panels. 
5 10. A canopy according to claim 9, further compris- 
ing means for tying down atuched remaining comers. 

11. A canopy panel comprising: 

a stretch fabric panel member; and 
means for tensioning said panel extending inwardly 
10 along edges of said panel member between adja- 
cent comers in a bell shaped configuration which is 
concave in a center portion and convex in areas 
adjoining said comers, relative to said edge, 
wherein said means for tensioning is an inelastic 
I S tendon fastened to said panel member. 

12. A canopy panel according to claim 3, wherein 
said tendons are fastened to said fabric along an entire 
length of said tendon. 

13. A canopy panel according to claim 11, wherein 
20 said edges are substantially straight 
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